Clinical educators working within a state-managed health care system are faced with the challenge of providing a quality teaching experience for students, whilst at the same time, ensuring quality of care and appropriate levels of service provision for the population.
quality, and a strong student voice, meaning that student satisfaction is under additional scrutiny-and very much on the agenda of education providers; in fact, both the importance of the student's voice and their satisfaction are recognised within the new Graduating European Dentist curriculum. 1 The educational experience of the clinical encounter has the potential to be extremely valuable for students-an opportunity to problem solve and experiment, under the guidance of subject matter experts or experienced clinicians, that is, almost unique to Dentistry.
However, in addition to the professional and organisational constraints mentioned above, clinical teaching staff must also ensure that students have the opportunity to fully engage with, and reflect upon each patient encounter. The challenge for educators is in ensuring that they are providing a valuable clinical teaching experience, not simply the clinical supervision of patient treatment.
Research within the general education environment shows that typically, schoolteachers verbally dominate the classroom. This may lead to students being passive and dependent. 2, 3 Within higher education, however, students should be actively encouraged to adopt an adult and independent learning style, as described by Knowles; 4 Sahlberg 5 suggests that this development is unlikely with an overly dominant teacher. Indeed, it has been shown that encouraging student participation, through peer-to-peer interaction and active questioning, can significantly and positively nurture these professional attributes. 6 Some elements are key to the effectiveness of practical teaching (positive reinforcement, a positive atmosphere, higher-order questioning and constructive feedback). 7, 8 Foster 9 has shown that in medical education, although the level at which students are engaged correlates with their performance, regression analysis showed that interaction style contributes little to outcomes.
Qualitative work by Jahangiri with third-and four-year dental students has investigated qualities that students like most and least in a clinical teacher; 10 however, the reality is that only a little is known about how clinical teachers actually teach. 11 Perhaps this is an indication that a generic teaching approach has certain limitations, and that in order to maximise learning potential, there is a need to relate to individual student preferences. This challenge is realised by Finn et al 12 who carried out qualitative work in Massachusetts with 11 clinician educators. They found that regardless of the level of experience, all clinician educators struggled with how best to engage different levels of learners. This ability for a teacher to be flexible and differentiate individual or smaller-group needs has been referred to as "quality of influence." 13 Studies specifically investigating this "quality of influence" have identified "praise" as an important indicator for student satisfaction.
Indeed, Burnett 14 observed 747 pupils across six elementary schools in Australia and found that satisfied students received more praise and less negative teacher feedback. Further studies reinforce this finding across disciplines and ethnic groups. 15, 16 When investigating medical students in the United States, Boehler found that student satisfaction ratings responded more to "praise" than constructive feedback-although, interestingly, students receiving specific constructive feedback improved their performance to a greater degree than those who received general compliments. 7 Despite this, no literature currently reports the relationship between individual dental student-clinician interaction and satisfaction, and national-level or individual course surveys are not specific or detailed enough to gather meaningful data about this particular interaction.
The aim of this study, therefore, was to investigate the relationship between patterns of verbal interaction and individual student satisfaction, during dental clinical teaching encounters. 13 was used as a basis for recording full verbal interactions between students and skills teachers, and this is described below.
| ME THODS

| Verbal interaction analysis
Verbal interaction analysis (VIA) is based on an observational template that records the style of interaction, rather than the content of the conversation. 2 The record is temporal, allowing more detailed analysis to be carried out that further qualifies the interactions.
Originally, the VIA was used within primary schools to observe at 3-seconds intervals over a 20-minute period. Clinical interactions are much shorter, but other researchers have shown that the analysis is still valuable, even with three-minute interactions. 11 The observation procedure relies on an observer detailing the type of verbal interaction between student and teacher over a regular period during the encounter (typically 3 seconds). Relevant types of verbal interaction were modified from the original VIA and are displayed in Table 1 .
Immediately following the clinical discussion, the student was asked to anonymously rate their satisfaction of the encounter using 
| Data analysis
Descriptive statistics were used to report overall levels of satisfaction. Correlation statistics were sought between satisfaction and the independent factors listed in Table 2 
| Ethical considerations
Although students should be encouraged to feedback about their clinical experiences, their clinical interactions would not normally be examined so closely. These data are not routinely collected/available, and as such, the BERA (British Educational
Research Association 2014) guidelines suggest that this research was at sensitivity level 2. When designing and implementing this study, the BERA guidelines were considered comprehensively.
Favourable ethical approval was granted by Newcastle University (7898/2016), and written consent was obtained by both staff and student participants.
| RE SULTS
| Observations
A total of 150 verbal interactions were recorded over the fourmonth period, involving seven different clinical teachers. The results for overall student satisfaction are found in Table 3 . 
| Typical encounters
Across the 150 observations, there was considerable heterogeneity in verbal interaction style. Table 4 reports mean values, ranges and correlation data. An example histogram for "time" (relating to the length of the encounter) is presented in Figure 2 . An example of scatterplot for "gives direction" is presented in Figure 3 .
| Predictors of satisfaction
The stepwise linear regression showed that when "satisfaction" was predicted, the length of the encounter (ß = 0.256, P < 0.001), the amount of praise/encouragement (ß = 0.390, P < 0.000), the level Further, the degree to which the teacher lectured (ß = −0.085,
| D ISCUSS I ON
It is clear that the majority of the students (69%) were "Very Satisfied"
with their clinical teaching encounter. At institutional level, this is reassuring; however, in isolation, these data provide no information relating to why certain students were not completely satisfied. Indeed, 8% were only "somewhat satisfied" or "not at all satisfied" with their encounter, and this will be discussed below.
| Student satisfaction during each clinical encounter
The findings from this study support the work by Irby and Chambers 17, 18 in that active involvement and apparent enthusiasm of the teacher, results in higher student satisfaction. Whilst operating as constructivist learners, the students are expected to show a degree of internal motivation-and the teacher should facilitate the learning encounter, enabling the student to function in their zone of proximal development. 19 This is a social process, with a dynamic interaction between both parties. It could be argued that the behavioural relationship between teacher and student directly influences the students' clinical "quality of life." This is reinforced by the work of Thorp and Baker. 15, 16 Perhaps it is the case that interaction should be tailored individually, in order to improve satisfaction-this kind of interaction was reported by Hitz 20 who highlighted the importance of recognising students' individual feelings, and this is primarily because some students value interactions differently. 21 To a degree, the authors believe that student satisfaction then becomes about TA B L E 3 Number of students reporting differing levels of satisfaction 
TA B L E 4
Descriptive and statistical analysis relating to the stepwise linear regression the emotional intelligence of both the clinical teacher and the student 22 -very much a dynamic process that is dependent on the behaviour of both parties. This importance of this within general and higher education is already established.
23,24
| Patterns of verbal interaction during each clinical encounter
The majority of the observations in this study were heavily "teacher-centred," with a mean proportion of teacher talk, of 76%;
this is similar to the findings from Blatt 25 with medical students and their supervisors. This finding is unsurprising, especially given that the majority of these encounters took place in a simulation environment, where students were receiving feedback on procedures for which they had little experience, or were carrying out for the first time. This study also shows a strong correlation between praise and other positive teacher interventions, and student satisfaction. This supports the work by Burnett 14 in the school classroom, although these data now provide evidence for the association within a higher education environment. Praise is clearly a subjective attribute, and Crow and Hitz 20, 26 have previously attempted to qualify the required elements, concluding that they must be sincere, and encourage self-esteem whilst recognising the students' feelings. Findings in this study appear to reinforce the work carried by Chambers. 17 Chambers investigated which characteristics dental students and staff felt were important during clinical interactions. Important factors included a motivating attitude, good communication skills, constructive criticism, the explanation of difficult concepts simply, enthusiasm, fairness and a clinician who is interested, compassionate and proactive. Our findings correlate with the description of effective teachers by Rogers, including caring about students, empathy and genuineness. 27 The time that students spent in silence or confusion or the amount of criticism delivered by the clinical teacher could be considered the antithesis to praise-the authors believe that this form of interaction is often uncomfortable for the student. There is also a concern that the student may appear in a bad light before the patient and this may negatively affect the subsequent student-patient interaction. This effect was reported by Henzi et al, who investigated the perspectives of North American dental students; one of the main areas of concern for the dental students was the sometimes insensitive (patronising or rude) feedback from clinical staff. The findings from this study F I G U R E 2 Histogram for "time" which represents the length of the clinical encounters, in seconds F I G U R E 3 Scatterplot for "gives direction" against "satisfaction"-y-axis represents the number of times that direction was given during each encounter (minimum 0 times, maximum 42 times) reinforce this concern, showing a significant negative correlation between the amount of criticism and overall student satisfaction.
The data in this study show no significant correlation of overall satisfaction with the proportion of teacher talk. This finding is particularly interesting, because within the authoring institutions, it is often purported that a poor clinical encounter will involve excessive teacher talk at the expense of student participation, or be overly brief or extensive. When we consider student participation, this study showed a significant negative correlation with satisfaction. Perhaps students expect a more unilateral encounter from their teachersand it should be noted that this study reports their levels of satisfaction, not the actual effectiveness of the encounter. Flanders 2 claims that an effective teacher is able to convey an education message, whilst motivating the student and providing a framework to support their participation; in essence, this captures the complexities of clinical teaching, which necessarily involves accepting, clarifying, praising and developing the students on an individual level.
| Interactions and statistical modelling
The scatterplot in Figure 3 shows a higher degree of variation within the "very satisfied" group. This is a common feature across most of the observed domains-and this further reinforces the concept that some students will value interactions differently; however, it is also highly likely that there are compound effects and interactions from other external factors. A further complicating factor is that of perceived value; students may not perceive that an encounter has contained certain elements that the observer has recorded. There is likely to be an inherent bias with the observer, either with their own preconceptions or with the teacher's intent. It is also likely that the existing relationship that the clinician has with the student may result in differing perceptions of quality, although this was not investigated within this study. The authors believe that it is therefore important to know your student and appreciate how they like to be engaged. Flanders 13 stated that in a classroom, verbal communication is predominant. In a clinical setting, this may still be the case, dependent on the stage of clinical interaction. However, as the students' knowledge and experience increases, they may move more towards the centre of their community of practice, and we would expect to see reduced verbal input from the clinical supervisor. 
| Teachers vs teaching
Through earlier discussion, we have seen that the way in which a teacher engages the students can directly affect the satisfaction rating, but are students able to truly differentiate between the "teacher" and their "teaching." For example, how "nice" a teacher is, or the "level" of marks that they are accustomed to giving may influence evaluations, despite having a robust assessment tool. This is about student perceptions, and it is for that reason that the authors feel that we should ask about the teaching "episode or encounter" rather than asking students to rate the "teacher. Further suggestions based on this study are in italic.
TA B L E 5
The ideal clinical encounter, modified from Martin judgements about the teacher(s). It would be interesting for future studies to explore how supervisor-student familiarity can affect these interactions and subsequent student satisfaction.
| The one-minute teacher
It is useful to draw together the findings from this and other studies, in order to make recommendations for effective clinical teaching.
Several models for good clinical teaching do already exist. Possibly, the most well-know is the "one-minute teacher." 31 The concept is outlined below in Table 5 . The recommendations reinforce our findings that the encounter must be interspersed with praise and positive reinforcement in order for students to rate their experience as highly satisfactory. We have made some additional suggestions to this model based on the findings from this observational study.
| Limitations and bias
A degree of bias may have been present by students being asked to rate their clinical encounter immediately: in this sense, the student's emotional state may override the assessment, as previously reported by Robins and Wubbels. 29, 30 This could potentially be overcome by recording an immediate and a delayed satisfaction rating for each student or by qualitatively exploring satisfaction relating to an extended period of time, at a later date. Although there is some evidence to suggest that teacher behaviour may change when being observed, there is little evidence to suggest that their verbal interaction with the student does. 32 Fortunately, clinical students and teachers are often accustomed to being observed by other members of staff on a regular basis-and so an overt, naturalistic style was still considered appropriate. There may also be significant cultural variation in how the interaction between student and teacher takes place, and this was not explored within this single-site study; this could also be explored qualitatively in the future.
In terms of further study, it would be interesting to consider how the patterns of verbal interaction for a cohort of students change over time, as they become more experienced and move into different clinical areas.
| CON CLUS ION
This study aimed to determine the relationship between patterns of verbal interaction and individual student satisfaction, during dental clinical teaching encounters. The data suggest that a number of observed behaviours correlate significantly with increased satisfaction-such as the length of the encounter, the amount of praise delivered, the number of questions asked, the amount of criticism provided and the proportion of time for which the student was speaking.
The use of praise and the acceptance of student ideas should be considered in order to balance an overly critical dialogue. The encounter seems to require structure from the clinician with an emphasis on indirect influence rather than just lecturing.
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